Characterization of the R-state insulin hexamer and its derivatives. The hexamer is stabilized by heterotropic ligand binding interactions.
1H NMR and UV-visible electronic absorption studies have been performed to investigate the effects of anions and cyclic organic molecules on the interconversion of the T- and R-conformational states (Kaarsholm et al., 1989) of hexameric M (II)-substituted insulin in solution (M = Zn or Co.). Two ligand binding processes that stabilize the R-state conformation of the M(II)-substituted insulin hexamer [M(II)-R6] have been distinguished: (i) The binding of neutral organic molecules to the six, crystallographically identified, protein pockets in the Zn(II)-R6 insulin hexamer (Derewenda et al. 1989) generate homotropic site-site interactions that stabilize the R-state. Cyclohexanol, phenol, 4-nitrophenol, and 4-hydroxymethylbenzoate are shown to bind at these sites. (ii) The coordination of singly charged anions that are able to gain access to the two HisB10 coordinated metal ions of the M(II)-R6 hexamer stabilizes the R-state. Adducts of the M(II)-R6 hexamer are formed, thereby, in which the solvent-accessible fourth coordination position of the M(II) ion is replaced by a competing anion. Binding to these two classes of sites introduces strong heterotropic interactions that stabilize the R-state. UV-visible spectral data and apparent affinity constants for the adducts formed by the Co(II)-R6 hexamer with a wide range of anionic ligands are presented. The Co(II)-R6 adducts have a strong preference for the formation of pseudotetrahedral Co(II) centers. The HCO3- and pyridine-2-thiolate ions form Co(II)-R6 adducts that are proposed to possess pentacoordinate Co(II) geometries. The relevance of the Co(II)-R6 complexes to carbonic anhydrase catalysis and zinc enzyme model systems is discussed.